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Figure 1: Haagerup $\#_{\sim}^{}\text{ }$ $\text{ }-$ $\text{ ^{}\mathrm{J}}$) $\text{ }(3)$
$\mathcal{G}$
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Figure 1 $p\backslash \text{ }$ Jt6 four graphs $\text{ }$ biunitary connection $\alpha$ ea Haagerup $t\sim$
$\text{ }\gamma_{)}-l^{\backslash }\underline{\mathrm{g}}\backslash \mathfrak{X}\iota_{\sim \mathrm{T}}^{}\backslash \emptyset \text{ ^{}-}c\vee \mathrm{y}\text{ }$ . $([\mathrm{I}\mathrm{k}], [\mathrm{A}\mathrm{H}])arrow\vee$ \emptyset \check $\text{ }-$ $\mathrm{L}\backslash \not\equiv \text{ }$ Perron-Frobenius
$\mathrm{B}\mathrm{f}\mathrm{f}\mathrm{i}_{\mathrm{L}}\#\mathrm{f}\beta=\sqrt{(5+\sqrt{17})/2}T^{\backslash }\backslash b\text{ }T\backslash \backslash ,$ $\alpha \text{ }\mathrm{t}_{)}\text{ }\backslash f_{\overline{\mathrm{c}}}$ string algebra con-
struction $l_{\sim}^{\wedge}\text{ }*\supset-C$ index $(5+\sqrt{17})/2\text{ }?^{\pm}\mathrm{v}\supset$ AFD $\mathrm{I}\mathrm{I}_{1}$ subfactor $p\grave{\grave{\backslash }}\mathrm{a}\mathrm{e}\text{ ^{}\backslash }\text{ }$ .
$\ll^{-}\{--\mathrm{c}^{\backslash }\vee \mathrm{p}\backslash -7\ovalbox{\tt\small REJECT}\iota_{\sim}\prime s\text{ }\#\mathrm{f},$ $\ll^{-\sigma}2$ subfactor (7) (dual) principal graph $\theta^{\backslash }\backslash ^{\backslash }\ovalbox{\tt\small REJECT} f_{\overline{\sim}}\llcorner$,
$-\tau \mathrm{E}\sigma^{\backslash }$ Figure 1 $\iota^{}arrow t\gamma \text{ }\delta\backslash \text{ ^{}\backslash ^{\backslash }}’\backslash$) $t^{1^{-}}C^{\backslash \mathrm{a}\mathrm{e}\text{ }}\backslash$ . Haagerup $l\mathrm{f},$ $arrow \text{ }\vee$ * $\text{ }-$ $\text{ }\wedge^{\mathrm{o}}7$
$fi\grave{\grave{\backslash }}$ (dual) principal graph $-C^{\backslash }\mathrm{a}\text{ }\mathfrak{R}_{\hat{\mathrm{E}}}\text{ }\gamma_{\vee}.\downarrow_{\ovalbox{\tt\small REJECT} \text{ }^{}\mathrm{B}}\Delta\sim \text{ },$ $4\mathrm{i}\text{ }x\text{ }$ $\text{ }-$ $\text{ }\mathrm{f}\mathrm{f}\mathrm{i}^{\iota 5}’\backslash \backslash$
$\iota_{\sim}\mathrm{x}\backslash 1r\Gamma_{\mathrm{L}}^{\backslash _{\iota}}\text{ }$ bimodule (1) $5\mathfrak{F}\mathrm{r}+\backslash \text{ }\overline{\overline{-}}\mathrm{m}\mathrm{p}\sim\backslash ^{\backslash }\text{ ^{}>}arrow k\iota^{}\sim \text{ }\cdot\supset-C,$ $’ \lambda\backslash \text{ }\ovalbox{\tt\small REJECT}^{\mathrm{B}}\ovalbox{\tt\small REJECT} k’\langle\frac{\mathrm{B}}{\urcorner r}\gamma\sim\sim$ .
Lemma 1 (U. Haagerup) $N\text{ }M\text{ }II_{1fr_{y}}aCtoxk\ovalbox{\tt\small REJECT} \mathrm{f}\mathrm{f}\mathrm{i}^{tx}$ N-M bimodule
$\text{ }9^{-}\text{ }.\check{-}\sigma)\text{ }\mathrm{g},$ $b\mathrm{L},E\mathrm{w}\backslash t\sim\Pi_{\Rightarrow}\overline{\mathfrak{o}}\neq \mathrm{f}|\iota-C\backslash \backslash ft\iota^{\mathrm{y}}’\Phi \mathrm{f}\mathrm{f}\mathrm{i}\gamma \mathrm{f}$ N-N bimodules $\mathrm{Y}_{f}Z-C^{\backslash \backslash }$
$N\mathrm{Y}\otimes_{N}x_{M}\cong_{N}z\otimes NX_{M}$ ,
$\text{ }\gamma_{J}\text{ }X\vee^{\backslash })\prime \mathrm{f}\not\in)\text{ }\emptyset^{\grave{\grave{\backslash }}}\# T\pm 2^{-}\text{ }l\mathrm{f}\backslash ,$ $X\text{ }$ principal graph $l\mathrm{f}$ Figure 1 $\sigma$) $\mathcal{G}t_{\sim}^{}$
$\gamma_{\mathrm{f}}\text{ }$ .
33
$\check{-}\check{-}\vee C^{\backslash }\backslash ,$ $X\text{ }$ principal graph $k$ ta, $MU$) $\beta(X)\iotaarrow \mathrm{k}^{\mathrm{Y}}lf\text{ }N\geq\sigma)$ higher
relative commutant $p\backslash \text{ }\not\subset\iota\backslash ^{\backslash },\text{ }$ principal graph $k_{l\cdot\backslash }\mathrm{g}_{\backslash }\Re \mathrm{g}-\text{ }.\check{-}*\llcorner$ ea $\Pi\overline{-}\mathrm{F}$ ec
$NXM\text{ }$ B\mbox{\boldmath $\lambda$}l‘T-‘\nearrow ‘ $[]\triangleright\ovalbox{\tt\small REJECT}_{l_{\sim}\text{ }}$ fusion $k-\overline{\overline{\mathrm{p}}}-\mathrm{a}\mathrm{J}^{\prime \mathrm{g}-\text{ }\not\in}\underline{\mathrm{t}}\backslash \backslash$) $\text{ }\gamma_{\mathrm{f}\text{ }}$ . $\mathrm{a}\mathrm{e}*\sigma$) $\pi \text{ ^{}\gamma_{-}}\vee$
$1\prime 1\text{ }$ es connection $\alpha i^{1}\text{ }\not\subset 1^{\backslash },\backslash \text{ }$ subfactor $N\subset M\text{ }$ principal graph, $0\text{ }$
$\text{ }NM_{M}\text{ }$ principal graph $-C^{\backslash }\backslash h\text{ }\delta\backslash \text{ },$ $-\llcorner \text{ }$ Lemma $\sigma)_{N}X_{M}larrow$ ea $NMM$
$\emptyset^{\grave{\grave{1}}}X\overline{\backslash }\mathrm{f}’\Gamma\llcorner^{\backslash }\backslash \text{ }\mathrm{t}_{)}\text{ }k\not\equiv \mathrm{X}^{\vee}-\text{ }$ . $\ll^{-}\mathcal{X}\llcorner- C^{\backslash }\backslash \iota \mathrm{f}\mathrm{Y},$ $Z \iota_{\sim\#}\mathrm{f}\int\overline{\beta}\mathrm{J}p\grave{\grave{\backslash }}\mathrm{x}\backslash \mathrm{j}.\iota\Gamma_{\mathrm{L}^{\backslash }}^{\backslash }\text{ }\sigma$) $\gamma_{\grave{\vee}}\mathrm{c}6\vee?\backslash \backslash t\backslash$ .
Figure 1 $\text{ }\mathcal{G}\theta^{\backslash }\backslash N\backslash \subset M\text{ }$ principal graph $\vee C^{\backslash }\backslash h\text{ }\prime$}$\mathrm{B}_{\backslash }\wedge \text{ }\mathrm{t}\backslash \sim j\Xi T\mathrm{T},\S_{\backslash l}\int.5t\backslash \backslash \sim\lambda\mathrm{f}\mathrm{t}$
$\Gamma_{\llcorner^{\backslash }},\backslash \text{ }$ bimodule $\text{ }5\ovalbox{\tt\small REJECT} \mathrm{t}^{\tau}’+\backslash \text{ }-\backslash \lrcorner-\beta \text{ }\cdot \text{ }h\tau$a $\mathrm{c}\mathrm{k}\vee^{\backslash }?$ .
$arrow\check{arrow}C^{\backslash }\vee-\backslash ,$ $1=NN_{N},$ $X=NM_{M},$ $S$ ef index 1 $-C^{\backslash }S\otimes S=1\text{ ^{}f}‘ \mathrm{r}\text{ }$ $\ddagger\vee^{\backslash }$?
$N-N$ bimodule $\gamma_{\mathrm{c}}^{\backslash }\vee^{\backslash }\phi\backslash \backslash ^{\backslash },$ $\mathrm{j}\mathrm{E}$ffilf $\mathcal{T}\backslash \mathrm{B}fl- \mathrm{c}\backslash \backslash \mathrm{a}\mathrm{e}\text{ }$ . B\mbox{\boldmath $\lambda$}l‘T-‘\nearrow ‘ $[]\triangleright\ovalbox{\tt\small REJECT}^{\text{ _{}\overline{\overline{\mathrm{p}}}}^{--}}\mathrm{E}^{\not\subset\supset}\tau l\mathrm{f}\leq\langle \mathrm{B}\text{ }$
$\#^{\nearrow\backslash }\Phi 1arrow 7_{\overline{\sim}}$ . $\text{ }f_{\mathrm{c}}^{\vee},$ $\mathrm{f}\mathrm{f}\mathrm{i}_{l}^{\iota 5_{\backslash }\overline{b},\overline{h}}.\backslash l\sim\lambda\backslash 1’\Gamma^{\backslash }\llcorner\backslash \text{ }$ bimodule $\emptyset^{\backslash }\backslash ^{\backslash }E1t_{\sim^{\mathrm{c}}}\mathrm{d}\mathrm{o}\mathrm{n}\mathrm{t}\mathrm{a}\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{e}\mathrm{n}\mathrm{t}$
$-C^{\backslash \backslash }b\text{ _{}\check{-}}\text{ },$ $b,$ $\overline{b},$ $h,\overline{h}\iota_{\sim}^{arrow}\lambda\backslash \mathrm{j}r\Gamma^{\backslash }\llcorner\backslash \mathrm{g}-\text{ }$ bimodule $\text{ }$ index $p^{\backslash ^{\backslash }}\backslash \wedge-\Xi \mathrm{i}\mathrm{c}^{k}\hat{\doteqdot}^{\wedge}\mathrm{L},|,\mathrm{c}$
$arrow 9^{-}l\backslash \underline{\mathrm{B}_{\backslash }}\text{ }$ . $(^{\vee}arrow \text{ }\not\in \mathrm{f},\check{-}\text{ }$ * $\text{ }-$ $\text{ }$ Perron-Frobenius $\overline{\mathrm{r}}^{\succ_{\mathrm{A}}}$ $[]\nu_{\text{ }}g_{\iota 5t^{\mathrm{r}}},.\backslash \backslash \sim \mathrm{k}\mathrm{Y}$
$\# f\text{ }\langle \mathrm{B}\llcorner\emptyset\backslash *C\backslash ^{\backslash }\wedge-\not\cong \text{ }\mathrm{v}\backslash \delta\backslash \text{ }T^{\backslash }\backslash h\text{ }.)$
$\mathrm{T},\S_{\backslash l}t.5\backslash \backslash gl_{\sim}’\lambda\backslash 1\mathrm{J}\Gamma_{\mathrm{L}}\backslash 2^{-}\backslash \text{ }$ bimodule $\iota_{\sim}_{\backslash }/^{\backslash }\grave{\neq}\Xi \text{ }\vee^{\backslash }2$ . $\mathrm{c}arrow l\vee\vee \mathrm{f}\mathrm{T},\S_{\backslash d}\iota 5h\iota\backslash \backslash ’\overline{h}\ll^{-}\mathcal{X}\llcorner\ll\underline{\backslash }\backslash \text{ }l^{arrow}\sim$
$\lambda\backslash 1/\Gamma \mathrm{L}^{\backslash }\backslash \text{ _{ }}$ bimodule $t\sim X\text{ }\overline{\tau}^{\backslash }J\backslash \text{ }j\triangleright\ovalbox{\tt\small REJECT} 1\vee f\sim-i$) $\text{ }\delta\backslash ^{\backslash }\backslash 7\backslash \mathrm{j}i\Gamma_{\mathrm{L}}\backslash g^{-}\backslash \text{ }$ . $\text{ }\cdot\supset \mathrm{C}\sim,$ $\mathrm{b}\mathrm{b}$
$\approx.\sigma)\sigma^{\backslash -}\text{ }$ $\theta^{\backslash ^{\backslash ^{\backslash }}*}\mathrm{g}\cdot\iota_{-}^{-}N\subset M\emptyset$ principal graph $T\hslash*\iota|\mathrm{f}^{\backslash }$ , bimodule $\sigma$)
$6 \neq 5\int\#_{\backslash \overline{\tau}}\mathrm{t}(\#)\theta^{\backslash ^{*}}\text{ }[]_{l}\backslash \perp"\cdot\supset T\mathrm{b}^{\backslash }\xi\iota \mathrm{f}\mathrm{y}\backslash \tau^{\backslash }\backslash \mathrm{a}\text{ }.\check{\mathrm{c}}^{\vee}-- C^{\backslash }\backslash \#\sigma)7\Phi_{k}^{\mathrm{B}}\S\simeq$ X $\langle$ $h^{-}Cb\text{ }$ ,
$\mathrm{Y}rightarrow S(X\overline{X}-1)S,$ $zrightarrow(X\overline{X}-1)skX\backslash 1’\Gamma^{\backslash }\mathrm{L}\backslash \mathrm{L},T1’\backslash \text{ }T\backslash \backslash \iota \mathrm{f}\gamma_{X\iota\prime 1}\delta\backslash k\backslash \vee\grave{)}x\neg\Leftarrow$
$p\backslash \text{ }\backslash ^{\backslash }\tau\langle \text{ }$ . $\mathrm{A}_{0\text{ }}\urcorner$ -T $1\text{ _{}\overline{\mathrm{p}}}---\mathrm{i}\mathrm{E}\mathrm{B}fl\iota\sim\#\mathrm{f}\mathrm{g}\llcorner 5\not\equiv-.\supset t^{1}bfI\backslash \text{ }f\sim p^{\backslash ^{\backslash }}\sim\backslash \backslash \backslash$,
$\text{ }\#\mathrm{f}$ index $(5+\sqrt{17})/2$ $\mathrm{t}_{)}\mathrm{o}\ovalbox{\tt\small REJECT} \mathrm{f}\mathrm{f}\mathrm{i}ft$ AFD $\mathrm{I}1_{1}$ subfactor (/) principal graph
es, $arrow\vee$ \emptyset * $\text{ }-$ $\phi\backslash \mathrm{D}\mathrm{y}\mathrm{n}\mathrm{k}\mathrm{i}\mathrm{n}i^{\backslash }\backslash \chi\pi’\text{ }\nearrow \text{ }A\infty\iota,p_{1}f_{\mathrm{c}}\mathrm{r}\vee\backslash \veearrow \text{ }p\backslash \backslash \backslash$Haagerup $\iota_{\sim}\text{ }\cdot\supset-\mathrm{C}_{\overline{\mathrm{p}}}^{-}--\mathrm{i}\mathrm{E}$
Hfl $\text{ }\lambda’\iota^{\sim}\mathrm{c}\vee\backslash \text{ }\sigma$) $T^{\backslash }\backslash ,$ $A_{\infty}-C^{\backslash \backslash }\prime_{t}\vee 1^{\vee}arrow \text{ }--_{\grave{\mathrm{x}}}-\iota\overline{\Pi}\mathrm{f}\backslash \check{-}\text{ }$ Y $\text{ }-$ $\delta\searrow\backslash ^{\backslash }$ principal graph $\text{ }\backslash$
$\text{ }\check{-}\text{ }p_{\grave{\grave{\mathrm{Y}}}^{--}}\overline{\mathrm{p}}\mathrm{i}- \mathrm{E}\mathrm{B}fl\tau^{\backslash \Supset \text{ }}\backslash \sigma$) $\tau\backslash \backslash \mathrm{a}\text{ }\delta^{\backslash }\backslash \backslash ,$ $-\llcorner \text{ }$ bimodule $\text{ }\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \mathrm{t}’+_{\backslash }\tau \mathrm{X}t[\mathrm{f}p_{\text{ }^{}\vee-}$ $\delta^{\backslash }\backslash ^{\backslash }4^{\backslash }\mathrm{J}\mathbb{R}$
$\mathrm{L},\vee \mathrm{C}\backslash \text{ _{}arrow}\vee$ $\text{ }b\text{ ^{}-}\tau \mathrm{k}\backslash \text{ }$ , $A_{\infty}T^{\backslash \prime_{\mathrm{f}^{1}\check{\mathrm{c}}}}\backslash$ ,—J‘\Psi ^g-6 $\mathrm{t}_{)}\text{ }T\backslash$ $\text{ },\mathrm{f}\mathrm{f}\mathrm{l}\llcorner^{\backslash }\backslash$
$\grave{\mathrm{x}}_{-}\text{ }$ .
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3Biunitary connection $h^{5}\grave{\mathrm{b}}\mathrm{t}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} 8$ Pt5 bimod-
ule
$-\vee\check{arrow}-\sigma^{\backslash }\backslash ,$
$\mathrm{A}\urcorner \text{ }- C^{\backslash \backslash }\text{ }\mathrm{f}\mathrm{f}\mathrm{l}^{-}\overline{\overline{\mathrm{p}}}\mathfrak{M}\emptyset^{\backslash }- \mathrm{A}\backslash ^{\backslash }$ , Figure 1 (7) $\mathcal{G}\delta^{\backslash }\backslash ^{\backslash }$ principal graph $-C^{\backslash }b^{\text{ _{}\mathrm{c}}}\vee$ $k$
$4R_{\hat{\mathrm{E}}}\text{ }f^{\sim}\sim-\llcorner-C^{\backslash }\backslash \text{ }\not\in)\text{ ^{}-}\mathrm{c}\backslash h\cdot\supset C\vee$, bimodule $\not\in$) , $X$ ea $NMM$ $\mathrm{X}\backslash 1’\Gamma^{\backslash }\llcorner\backslash \text{ }\cdot\not\in\tau \mathrm{k}^{\backslash }$
$\langle$ $\iota_{\sim}\text{ }T\not\in)$ , $Sl \sim l\mathrm{f}\frac{\mathrm{B}}{\prime\backslash }\varpi n_{\backslash }$ ec “ $\grave{7}1^{l\backslash }\grave{2}$ bimodule $k*\backslash 11\Gamma_{\mathrm{L}^{\backslash }}\backslash \text{ }-\mathfrak{x}r_{\sim}arrow \text{ }1’\backslash \iota\prime 1\text{ }\delta 1$
$b\delta^{1}\text{ ^{}f}\mathrm{f}^{}\backslash \text{ },$ $\mathrm{f}R$ MC $\gamma_{\mathrm{f}l_{\sim}\delta^{1_{\frac{\mathrm{B}}{\prime\backslash }\varpi}}}\mathfrak{X}\backslash fX$ bimodule $\text{ }\not\equiv\searrow \mathrm{x}f^{-\text{ }}arrow \text{ ^{}-}T\not\in$) , $\ovalbox{\tt\small REJECT} \mathfrak{F}\mathrm{t}7^{\wedge}+_{\backslash }x\mathrm{X}$
$S(X\overline{X}-1)Sx\cong(X\overline{X}-1)Sx$ —\beta -iEBfg-6 $\mathfrak{F}^{\supset}\text{ }\hslash$ ea $b\delta^{1}\text{ ^{}f_{X}\backslash \text{ ^{}-}C}\backslash \backslash ,$ $\mathbb{E}\vee\supset$
$Tl_{arrow}\ovalbox{\tt\small REJECT}\grave{\eta}$ . $\not\in^{-}\check{\mathrm{c}}^{-}C\backslash \backslash$ , Ocneanu $\text{ }$ open string bimodule $\text{ }\mathrm{v}\backslash \vee^{\backslash }J\not\in_{)}\text{ }\yen \mathrm{x}^{\searrow}-x$ \‘o.
$\check{-}\mathcal{X}\llcorner l\mathrm{f}$ , biunitary connection $\delta^{\mathrm{Y}}\text{ }$ bimodule $k7\mathrm{g}\text{ }g- \text{ }X\backslash \grave{(}\ovalbox{\tt\small REJECT}\tau\backslash \backslash b\text{ }.\check{rightarrow}\text{ }$
$-C^{\backslash }\backslash ,$ $2\supset \text{ }$ connection $\delta^{1}\text{ }\ovalbox{\tt\small REJECT} \mathrm{g}\text{ }\gammaarrow\sim$ bimodule $f_{\sim}^{-}\text{ _{}\llcorner}\mathrm{g}\ovalbox{\tt\small REJECT} \mathrm{D}$ , B7j‘\tau -‘$\sqrt$ ‘ $[]\triangleright\not\in$
es, $\mathrm{t}_{)}\text{ }$ connection $\text{ }\lceil\ovalbox{\tt\small REJECT}\coprod\rfloor$ , $\lceil \mathrm{F}_{\mathrm{E}}\rfloor\delta\searrow \text{ _{}(^{\mathrm{B}}}\prime \text{ }\yen\gamma_{\llcorner}\text{ }$ . $-\vee-\vee T^{\backslash }\backslash$ , connection $\alpha$ ,
$\beta \text{ }\ovalbox{\tt\small REJECT}\square$ , FR es,
$( \alpha+\beta)(^{mn}\frac{k}{\downarrow\frac{1}{l}})=$ $\{$
$\alpha(m_{\frac{}{l}}^{\frac{k}{||}}n)$ , if both $m,$ $n$ are edges appearing in $\alpha$ ,
$\beta(m^{\frac{k}{\downarrow\lrcorner l}}n)$ , if both $m,$ $n$ are edges appearing in $\beta$ ,
$0$ , otherwise.
$(\alpha\beta)(n_{\frac{}{m}}^{\frac{k}{||}}o)=$ $\sum_{l}\alpha(^{n_{1}^{\frac{k}{\frac{1}{l}\downarrow}}}o1)\beta(n2\frac{l}{\downarrow\frac{1}{m}}o_{2)}$ ,
$T^{\backslash \backslash } \doteqdot\grave{\mathrm{x}}_{-\text{ }},.\frac{\mathrm{B}}{\prime\backslash }ffi\mathrm{F}\backslash \mathrm{J}tarrow\sim---+\overline{\mathrm{p}}\ovalbox{\tt\small REJECT}_{T}\backslash \backslash \doteqdot \text{ }$ . $f_{arrow}^{\vee}\gamma^{\backslash }\sim^{\grave{\mathrm{r}}}\text{ }\check{\mathrm{c}}\check{-}\tau^{\backslash }n_{1},$ $n_{2}$ es, $l\backslash \underline{\Phi}\mathrm{f}\mathrm{f}_{\square }n_{1}\cdot n_{2}p\searrow\backslash ^{\backslash }$
$n$ CC $f_{j}\text{ }X’$)$\gamma_{p_{\mathrm{J}^{\backslash }}\underline{\Pi}}\backslash -,$ $\mathit{0}_{1},$ $o_{2}\mathrm{t}_{)}\Pi\overline{\mathfrak{o}}\Re’\tau_{b^{\text{ }}^{}\backslash }$ . (flOMCffl $T\langle \text{ }\beta\#\mathrm{f}\mathrm{e}_{\Xi_{\backslash }},\text{ }X^{\text{ }}$
$\text{ _{}i\mathrm{E}}’\ovalbox{\tt\small REJECT}_{\delta^{\backslash \text{ }p)}}\backslash ^{\backslash }\backslash ’\backslash ^{\backslash \backslash }$ . $\mathrm{i}\mathrm{E}\ovalbox{\tt\small REJECT} t_{\sim}arrow\#\mathrm{f}$ , [AH], [S] $k_{\vee\prime*}^{*\mathrm{B}^{\prod_{\prod_{\backslash }}}}//\backslash \cdot$ ) Bimodule (7) contragradient
map es connection $\text{ }$ renormalization $T^{\backslash \backslash }\doteqdot\searrow \mathrm{x}\text{ }n,$ $\ovalbox{\tt\small REJECT}^{\sqrt}\phi^{\prime|4\#\mathrm{f}}$ connection $\text{ }$
$(\ovalbox{\tt\small REJECT}\Pi \text{ }\tau \text{ })i_{\mathrm{J}}^{\backslash }\text{ }\gamma_{\backslash }^{\text{ }}\mathrm{B}\mathrm{b}\mathrm{b},|\backslash \mathrm{g}\tau\backslash \backslash \doteqdot\grave{\lambda}\text{ }h\text{ }$ . $\text{ }\iota_{\sim},$ $\text{ }l\mathrm{f}_{\mathrm{c}}^{\vee}\text{ }$ connection $p\searrow \text{ }$
bimodule $\sim \text{ }\mathrm{x}\backslash 1-l\Gamma\llcorner\backslash \backslash l\mathrm{f},$ $\mathrm{E}\ovalbox{\tt\small REJECT}\backslash 1\mathrm{C}\backslash \backslash \mathrm{a}\mathrm{e}\text{ _{}arrow k}\vee \mathrm{t}_{)}\text{ }\delta\searrow \text{ }$ .
$arrow \text{ }\vee*\backslash \mathrm{j}\cdot’\Gamma^{\overline{\backslash }}\llcorner\backslash tarrow\sim \text{ }\cdot\supset\tau$ , bimodule $NM_{M}=X$ es connection $\alpha(-*\mathrm{f}\mathrm{f}\mathrm{l}$ es $\mathrm{L}^{\backslash ^{\backslash }},\emptyset l_{\sim}^{arrow T^{\backslash }}\backslash$
$T\doteqdot f_{\sim}arrow$ , Figure 1 $\delta^{\backslash }\text{ ^{}f_{\mathrm{f}\text{ }}}$ four graphs $\text{ }\sigma$) unique $\gamma_{I}$ biunitary connection)
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. $(\#)$ bimodule connection
. , $X\overline{X}$ $\alpha\tilde{\alpha}$ . bimodule $1=_{N}!>_{N}$ connection
1 $(^{p}r\coprod^{q}s)=\delta_{p,r}\delta_{q_{S}},$ ,
($p,$ $q,$ $r,$ $s$ , Figure 1 $\mathcal{G}$ ) , trivial connection
. , $X\overline{X}-1$ connection $\alpha\tilde{\alpha}-1$ , $\alpha\tilde{\alpha}$
gauge choice , connection trivial
1 , .
, $S$ , , $S$ index 1,






connection , $\mathcal{G}$ $1\mathrm{I}_{1}$ factor 2
. , connection ( )











Theorem 1 (M. Asaeda) Connection $\alpha$ , Figure 1 four
graphs, $\sigma$ , $\sigma(\alpha\tilde{\alpha}-1)\sigma,$ $(\alpha\tilde{\alpha}-1)\sigma$ ,
connection ,
$(\#’)$ $\sigma(\alpha\tilde{\alpha}-1)\sigma\alpha\cong(\alpha\tilde{\alpha}-1)\sigma\alpha$
. , $\mathcal{G}$ subfactor N\subset M principal graph
.
, , $\sigma(\alpha\tilde{\alpha}-1)\sigma,$ $(\alpha\tilde{\alpha}-1)\sigma$ . ,
$\alpha\tilde{\alpha}-1$ , bimodule , $NM\otimes MMN$
, 1 bimodule .
, End$(_{N}M\otimes_{M}M_{N})$ $\mathrm{C}$ .
$N\subset M\subset M_{1}\subset\cdots$ basic construction ,
End$(_{N}M\otimes MM_{N})\cong N^{;}\mathrm{n}M_{1}$
. $\mathcal{G}$ $*$ $d$ ,
$String_{*}^{(2})\mathcal{G}=\mathrm{c}\oplus \mathrm{c}$ .
Ocneanu (7) compactness argument $([\mathrm{O}], [\mathrm{E}\mathrm{K}])\text{ }$ ,
$\mathrm{S}\mathrm{t}\mathrm{r}\mathrm{i}\mathrm{n}\mathrm{g}*\mathcal{G}\supset \mathrm{t}2)N’\cap M_{1}$
, End$(_{N}M\otimes_{M}M_{N})=\mathrm{C}\oplus \mathrm{C}$ , $NM\otimes_{M}M_{N}$ \searrow 1
bimodule .
$\sigma(\alpha\tilde{\alpha}-1)\sigma,$ $(\alpha\tilde{\alpha}-1)\sigma$ , connection
graph , connection ,
gauge matrix .
$(\#)$ , connection ,
, $\sigma$ , connection
“‘ gauge choice .
, 20 $\mathfrak{o}$ \langle . $([\mathrm{A}\mathrm{H}|)$
$e\sim\coprod_{g}=($ $u$
$1$ ) $e\underline{|.}!_{g}-\cdot$






$=$ ( $\frac{2\beta}{\sqrt{+4)},\frac{(\beta^{2}-1(2\beta^{2}-1))\sqrt{\beta^{2}-1}(\beta^{4}}{\sqrt{\beta^{2}\langle\beta^{4}+4)}0}}\frac{2(\beta^{2}+4)}{\beta^{4}+4}\frac{\beta^{2}}{\beta^{4}+4}$ $\frac{\frac{-\sqrt{\beta^{2}(\beta^{2}-2)}}{\sqrt{\beta^{4}+4}}2\beta}{\sqrt{(2\beta^{2}-1)\mathrm{t}^{\beta^{4}}+4)}}\frac{\sqrt{2}}{0\beta}0$ $\frac{-2}{\sqrt{(\beta^{4}+4)},\frac{(\beta^{2}-1)\beta^{2}\langle\beta^{2}-1)\sqrt{\beta^{2}-1}}{\sqrt{\beta^{24}+4)}\frac{\sqrt{2}(\beta}{\beta}}}\frac{-1}{\beta^{2}-2,0}$ $00$ )$100$
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